INTRODUCTION
A program was devised to provide a simulation of an embedded svstem environment.
Runnina in this environment was a set of software deiigned to do Global Positioning System (GPS) navigation in conjunction with inputs from an Inertial Navigation System (INS).
The environment consists of a multitasking; real-time system on a National Semiconductor 32016 microprocessor based system. Whereas the simulator runs on a standard minior main-frame computer.
The software running in this environment oerforms the navigation function for a moving vehicle (plane, boat, truck, etc.) . It does this by usinq input from both GPS satellites and from an bnboard INS unit.
In order to service the various input data flows and output data needs, the navigation software was designed to consist of several tasks running at different rates. These task invocation rates range from 1 hertz for the input of GPS data to 100 hertz for the output of certain forms of receiver loop aiding information. Figure  1 ). Figure 2) .
The medium of communication between the two programs consists of a set of files containing simulated input data for the navigation software along with information which can be used as the truth model for comparison with the navigation program outputs. Due to scheduling constraints, an important benefit from our point of view was the ability to implement both programs in parallel.
This allowed STM to be done much sooner than it otherwise would have been.
Finally, a dual program implementation had some direct impact on the manner in which the program was to be used in the VAX environment.
It allowed us to actually load only the driver program into the National Semiconductor board, the data simulation being done in the VAX itself.
This minimized any effects that might be caused by the presence of the simulator's code.
The measurement simulation half of the program (STMSIM) is a relatively standard analytical program. This program handles the creation of the simulated input data and the computation of the truth models to which the navigation output is to be compared. Figure 3) .
The control information consists of: the test mode in which to run (which is used to determine the set of data to actually be produced) and information which determines the rate at which data should be simulated.
The scenario design information consists of such things as: satellite orbits, vehicle characteristics, atmospheric models, etc.
The mission profile consists of a set of "course leg" parameters which specify the maneuvers through which the movement of the user vehicle is to be simulated. The STMSIM program is designed as 7 separate modules, (see Figure 4 ) each of which is only loosely coupled to the others.
The functions of each of the modules are described below: A user creates a set of input data
